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(57) [Abstract] 

[Problem to be solved] To provide a simple hardware 
configuration for realizing a function of a smart 
antenna in a broadband and to reduce the amount of 
weight calculation processing. 

[Solution] In reception using a smart antenna, N 

pairs of pilot subcarrier signals are extracted from 
fast Fourier transform (FFT) outputs and then antenna 
weights are calculated therefor. The same antenna 
weight is multiplied by K subcarrier signals with a 
frequency approximating that of a pilot subcarrier. 
Thus, all of NxK subcarrier signals are assigned a 
weight for every antenna element, and a desired 
directional pattern is formed. As a result, a simple 
hardware configuration for realizing the function of a 
smart antenna in a broadband is provided, and the 
amount of weight calculation processing is reduced. 



[0027] When a band of each subcarrier is relatively 
wide and thus all subcarriers are assigned the same 
antenna weight, a directional pattern obtained from 
every subcarrier varies because of a center frequency 
5 deviation between subcarriers set apart from one 

another- This may decrease beam gain in a direction of 
a desired wave. Further, a null is not created in a 
direction of an interference wave, so that 
characteristics may be deteriorated. If, however, the 

10 antenna weight is calculated for all of the subcarriers, 
the amount of calculation becomes enormous, which is 
not realistic. A subcarrier group is formed by 
subcarriers set apart from one another with a center 
frequency so that variation of the directional pattern 

15 caused by the frequency deviation between subcarriers 
does not cause a crucial damage. Subcarrier signals 
that constitute the subcarrier group are assigned the 
same weight. 

20 [Brief Description of Drawings] 

[Fig. 1] A block diagram of a configuration of a 
receiver using a smart antenna according to a first 
embodiment of the present invention. 

25 [Fig. 1] 
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104a to 104c S/P converter 

110 P/S converter 

111 Timing controller 

112 Weight group calculating unit 
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Ts/yy^^-TT'T'llS.^BgT-fc'?, LSHk, (g^^. 
MfcKJt»-C#5„ ifc, /^o ? Ht^ttffi|5I?S2 1 
30 0, joitf^o:^ hfflfffj|gB2 1 l^f>S$ix5-y-^ 

fiJ.#. J w£>£. Sfc, /<-<py h«^-JftaB(H]?S2 1 01CA 

2i\ Kf -§-}4ffilHl?S 2 1 OfcSVMi^W^a: 

X'hb. 3itz®ft?nyy£&TZ%Z>ZktfX'$. m 

[0 0 4 0] ^, @2©^«T-^Lfcg5^5 0l±_hi£L 
TzTyy'!)7-fJ-y'kLX®±$itZZ\ktfX-2. f- 

[0 0 4 1] l§4li*^|q©^-7- hr>x+5rffl^fc 

Eir-fcs. *Hffi«SlroS<f3gfiii t yy^i- a o i a 
50 ~401ci, g[f Lfc«^K»{f^-(c^LT7^yU 



13 

i^&gftlHJK (RF RX) 402a~4 02 ci:, 

I7S4 0 4 a~404 bir. fi^ttttfeftfc 3£&©§: 
ffi{f-§-Sr*DSf-r5/)D^I§4 0 5 n*-tftt£&Ztltz. 
S««*«r-'<5 u*«*fc*«Was/P*lMS4 0 6 
t. fi*tttt£/££ftfcg{t«^K#L-CFFTftig£ 
JSi-FFT4 0 7t. FFT^iMtm^^DTJl^E^r 
fc£»1-*P/Sg&5§4 0 8 FFTcDAffi^^^ 

5*^V^»J»Sl54 0 9 i, FFT$*tfcm^e>^ 

flr*«rttWi-5/<-f o y h<t*MHiiaB (Gate circui 
t) 4 10t> ttfflSJtfc'^nyMM-fcitt/yr 

turn 4 1 

[004 2] fcfc*HJt«H©m#S«l$©»f£K0V* 
*-f, Tyft4 0 1 a 1~4 0 1 b-l?g 
{§£ftfcOFDMff#-|}, *JB**«iaB4 0 2 a-4 
0 2 c fc*iV*T, *a1l»*lk#-C7-{^^ y <&t& 

ivtysv^ E&ttn. agc*jw*>*v«:1i, t*f* 

Itg 4 0 4 a ~4 0 4 c . flDgf§4 0 5 iCioT^-TV 

1004 3) -tOf, F F T 4 0 7 lC«fc 9 S^tttfJBj* 
'<>fn y hflHHAUIsIlM 1 0-Ctt» FFT4 0 7 
fflU 1 1 KiTBrB«>i8lPltt'<*-i' 

fcjBffrrs 7 h F 

5 >?\-iir4 5 >?ymn* o 9 ws^-c&hj, 
ns. 7 isf-i- YnVt%Xi. fftw 

3SHfciI««JlcSSii57'y 7>7VHI#£fll^Tin»l 

t^-r ■sfcfcic, mmmctftEi-zs** a y Mh/*+ y 

a ~4 0 4 c ICT§:{ift-§-f-^aSixS„ 
[0044] *H«l^1BlcJ:ntf, 7Vft*^ft»0 
7 h«r««TS^it^At^SAft^«r 
FFTfcLT, ^oyHlttftHlUy* 



(8) ^^2002-198878 

•e*tr & ^ b m&frh 9 . < -tz> z. t & 

[0 0 4 5] {&U TtMS^A^/^tflii: 
O F DM<offifflWeM« = t - u v J: y 

sbski*. *+y7»ia»»a»*>e>i\ &7>7-i-m*[£ 

10 -o©7>ftj'i>f HrlB^Tb, fy*t!)7H© 
6>*v\fcat>, *«***-f htttttttt* J:tf/>- K<7 

[004 6] £fc, 404 a~404 c, 4 0 5fc£5 
tn««»)«^ fi*f+tt§g4 04a~404c 

[0 0 4 7] N, *»Wtt±BW6»8*KR«*ii5r 

ffififc, nm* %>mz)*^x> m<Dm*mm\z± 

[0 04 8] 

ixtf, F F Tffi*©/<-f d y h f^t !) 74fflV»T7 
Vr-f^^-i h?rf+^t> J f-#>fe#>bMz*7**»7 

[0 0 4 9] *BWIw«tnii, 7^77^^ 

^ff Tfta-e**j«ca-^k ^rff 5 r t iz J: y . 
*s*<e < x-rtf fc«>, f FT*?&mm*®M$f<o l s i 

40 <tB'Ji@(^ ^•7-h7V7 l ^«fig|iKi: fC7y7"y-Jr 
^'T7'T-3ia^T*foy, LSKfc, &=>xhit\z*:Z 

<nmx-zz>. 

[0 0 5 0]*ycl4, FFTftlg:(rT>x^-^i-r HS 

•ty 7m^b-r. *ft67>f t^-r hSi J 7^f 
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[01] *&W<OX-?~- KTVx^/Bl^cgffggtf) 
[0 2 J *«W^^-hT>x^^fflV^S(t^fiO 
[03 J 0 2 lc**Lfc^ p ? Kt#ttUllHlBoKif^JS 

[0 5] 8£*0^-h7>x-fSrffll>fcSfeKgO« 
[0 6] «*©OFDMaHt«BO«ft«j««r«Lfc^ 
[0 7] tt*©OFDMatt*K^«l»«jS**Lfc^ 
[08] OFDM**fc*Jlt5iS««#OJS»ft-^H] 

5 o 

lOla^lOlc, 201a-201c, 401a- 
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10 



4 o i c ryv-)- 

102a-102c, 20 2 a-2O2c, 4 0 2 a- 
4 0 2c MiftSABB 

103a-103c, 203 a-2 0 3 c, 4 0 3 a- 
4 0 3 c A/DSC»8 

104a — 104c, 20 4 a — 2 04 c, 4 0 6 S 
/P£ftS§ 

105a-105c, 205 a — 2 0 5 c, 4 0 7 F 
FT 

106a-106c, 107a-107c, 108a- 
108c, 2 0 7 a — 207 c, 4 04 a— 4 04 c 

109a-109i, 208, 405 tim$s 

1 1 0, 2 0 6 a-2 06 c, 4 0 8 P/S KIMS 

111, 2 0 9, 4 0 9 #>f$>^fW»ffl 

112, 2 l.i, 411 htmn» 

2 10,410 d v hfg#ttffl[D]gg 
301, 30 2, 303 
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